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adminigtrative work necessary to publish this report was accomplished by the Warfighter
Training Research Divison.



INTRODUCTION

This report describes specific skills, knowledge, and abilities required for successful
performance of tasks required of students in United States Air Force (USAF) pilot training.
The god was to produce a scientific description of the job required of pilot training candidates
in terms of underlying knowledge, skill, and ability for use in the development of content and
baance of future pilot sdlection ingruments.

BACKGROUND

Candidate pilots currently receive their training in the Specidized Undergraduate Rilot Training
(SUPT) program. Under this training program candidates are provided misson-oriented flight
ingtruction based on thelir end assgnment. Depending upon this assgnment, a candidate will
receive training in a tanker-trangport track or a fighter-bomber track. Primary flight training for
al candidates is provided in the T-37B. Advanced training in the tanker-trangport track is
accomplished in the T-1A; advanced training in the fighter-bomber track is accomplished in the
T-38A. The SUPT program has replaced UPT (used from the mid-1960s through 1997), in
which al candidates were provided common training in the T-37B and T-38A regardless of end
assgnment.

Under current USAF plans, in the year 2005 and beyond, student pilots will be trained in
arcraft with sophisticated avionics and navigation systems similar to those in operationd arcraft.
These plans forecast replacement of the T-37B with the Joint Primary Aircraft Training System
(JPATS) and upgrading the T-38A to T-38C to include a mgor avionics improvement
package. In addition, SUPT students to be assgned to fighter aircraft will be provided training
gmilar to the current Introduction to Fight Fundamentas (IFF) course as pat of ther
undergraduate flight training.

Success in SUPT and the forecast training environment may require skills, knowledge, and
abilities different from those required in the time-tested UPT program. Candidates for SUPT
are currently sdlected, in part, on the basis of the Basic Attributes Test (BAT), a computer-
based battery of psychomotor and cognitive abilities tests, and the Air Force Officer Qudifying
Test (AFOQT). The Basic Attributes Test (Carretta, 1990) measures perceptual-motor skills
by the 2-hand Coordination (rotary pursuit) Task and the Complex Coordination Task (stick
and rudder), spatid orientation in the Mentd Rotation Task, multitasking ability by the Time
Sharing Task, short-term memory by the Item Recognition Task, and attitude towards risk
taking by the Activities Interest Inventory. Carretta and Ree (1995) indicate that the Air Force
Officer Qudifying Test (AFOQT) taps the following 16 aress.

Verbd Andogies
Arithmetic Reasoning



Reading Comprehension
Data Interpretation

Word Knowledge

Math Knowledge
Mechanical Comprehension
Electricd Maze

Scde Reading

Instrument Comprehension
Block Counting

Table Reading

Avidion Informetion
Rotated Blocks

Generd Science

Hidden Figures

The AFOQT tends to be more heavily weighted in the area of g (generd cognitive ability),
mechanical aptitude, spatial orientation, perceptua speed, field dependence/independence, and
aviation related knowledge. The BAT, a computer-based test added the dimension of
perceptua motor skills analogous to those used by the Air Force fifty years ago. While these
sdection indruments have been validated as predictors of successful performance in UPT,
success in SUPT and the next decade's flying training programs may require some different
skills, knowledges and &hilities.

With the advancement of technologies in the cockpit, it is hypothesized that the newer arcraft
systems will require grester cognitive abilities of their pilots and, perhaps greater fine motor kills
and perceptua skills. This report describes analyses of tasks student pilots perform in their
present training programs, the content of these courses, and the forecast requirements of the
replacement arcraft. Data for the present training aircraft are evduated in the terms of the
anticipated cognitive, noncognitive, and psychomotor demands of the replacement aircraft.

The modd for conducting these analyses and evauations is based on earlier research conducted
in support of the Army’s future combined Arms Tacticd Training (CATT) systems (Koonce,
Abbot, & Price, 1994; Koonce & Rogers, 1994; Koonce & Wooten, 1993, 1994).
Koonce, et d. developed task analyss questionnaires for specific military systems for the U.S.
Army’s Smulation, Traning, and Ingrumentstion Command (STRICOM).  These
questionnaires were designed to assess individuads perception of the importance of specific
tasks, their difficulty to be learned, the need to perform them to maintain proficiency, the
opportunity given to practice those tasks, and an assessment of the ability to train those tasksin
various environments. The questionnaires, some containing as many as 250 tasks evaluated on
eght dimendgons, were adminisered persondly to individuds as they would report to a
designated location to complete the questionnaire. This gpproach to obtaining the data
provided an opportunity to individualy motivate the respondents and to immediately respond to



any questions they might have while going through the questionnaire.  Those questionnaires
served as amodd for the development of the survey ingtruments used in this research.
Task List Development

To as=ss the tasks, skills, and abilities necessary to train pilots to accomplish their various
missions, one must assure that the contents of their individud training systems are appropriate to
and reflect the job that must be performed in the operationd environment. To know precisdy
what ingtruction is needed, the developer must know what tasks and knowledge make up the
job, who is to be trained, which of the job tasks they can dready perform without further
ingruction, and the mogt efficient way of giving them the indruction they need. Theinitid gepin
the process requires identification of those training dements required to accomplish the
development of pilot candidate into afully functiond Air Force pilat, i.e., a detalled training task
list. Such alist was developed by the Air Force during development and implementation of the
T-1A system, but smilar listings did not exig for other training arcraft. Consequently, it was
necessary to develop task lists for other training aircraft.

Using the T-1A Specidized Undergraduate Filot Training Master Task List asamodel, detailed
task ligts for the other aircraft were prepared. In the case of the T-37 and T-38 aircraft, a
combination of syllabi, student guides, and workbooks provided sufficient detail to extract the
eements. There was some difficulty in developing the task lists for the T-38C and the JPATS
arcraft snce they were not yet in the Air Force sinventory. The T-37 tasks were derived from
the following sources:

AETC Manual 3-3, Vol.2: Primary Flying, T-37

T.0. IT-37B-1 (Dash 1): Flight Manual T-37B

19AF Syllabus P-4A-B (T-37): T-37 Undergraduate Pilot Training
AETCI 11-201: T-37 Aircrew Operational Procedures

AETC Study Guide/Workbook: Flying Fundamentals

AETC Study Guide/Workbook: T-37 Navigation

AETC Sudy Guide/Workbook: T-37 Mission Planning

AETC Study Guide/Workbook: T-37 Instruments

The SUPT T-38 arcraft tasks were derived from the following sources:.

T.0O. 1T-38A-1 (Dash 1): Flight Manual T-38A

19AF Syllabus P-V4A-A (T-38): T-38 Specialized Undergraduate Pilot Training
AETC Student Guide: T-38 Ground Training

AETC Student Guide: T-38 Systems

AETC Student Guide: T-38 Flight Planning

AETC Student Guide: T-38 Systems Analysis’Emergency Action Guide

AETC Study/Guide Workbook: T-38 Instruments

Using the same sources for the SUPT T-38 tasks, supplemented with the Aeronautica Systems
3



Center report: T-38 Avionics Upgrade Sudy - Task Analysis, by L.T. Wade, 111, September
1992, a generdized ligt of activities, maneuvers, and tasks involved in the pursuit of training in
the T-38C aircraft was developed.

The JPATS task list was devel oped from the Syllabus of Instruction for Joint Primary Pilot
Training (JPPT), AETC/Chief of Naval Air Training, Appendix A: A Hierarchy of Flight
Training Objectivesin the SP Database, February, 1994.

The task lists were separated into segments by phase of flight. A careful examination of each
flight phase, including al activity routinedly accomplished during a given phase (maneuvers,
procedures, and checklists) provided an extendve ligt of tasks. Detaled task listings were
screened to smplify and diminate duplication wherever possible.  Subsequently, the task list
was reviewed by AETC subject-matter experts (SMESs) for vaidation.

Questionnaire Development

The tasks were then matched with a compendium of nine basic categories of Knowledge, Skills,
and Abilities (KSAs) didtilled from listings provided by Fleishman (1966). Filots were to be
asked to rate the extent to which each of the KSAs were needed to satisfactorily perform the
individua tasks on a scale of 1 (not at dl) to 4 (great extent). Additiondly, a rating of the
importance of the task ((1) unfamiliar with the task to (5) essentid) and the difficulty to learn the
task ((1) not familiar with task to (5) very difficult) was solicited from the respondents.

To provide additional evauation factors, demographic data to include age, grade, pilot rating,
recent and tota flight time, experience in different types of arcraft, and familiarity with different
advanced aircraft systems was collected. Because the T-38C aircraft upgrade contractor had
not been selected at the time of the study and there were no SMEEs with hands-on experience in
the T-38C cockpit, we decided to use T-38 (IFF) instructor pilots to respond to the T-38C
questionnaire. It was presumed that these IFF ingtructor pilots would have had experience,
from prior assgnments, with some advanced avionics systems smilar to those proposed for the
T-38C. As acheck on ther “qudification” to respond to the T-38C type of tasks, we asked
the respondents to indicate their degree of familiarity with different advanced arcraft cockpit
features such as autopilot, heads-up display (HUD), hands-on throttle and stick (HOTAS)
control, flight management system (FMS), globd positioning system (GPS), etc.

For each aircraft, the individua tasks were grouped into mission areas based on a logica
sequence of activities. Mogt of the misson areas were common to dl arcraft, such as misson
planing, takeoff and leve off, generd airwork, emergency actions, etc., but there were some
areas of activity that were unique to specific aircraft because of the nature of their missons.

In their origind form, the questionnaires were quite lengthy, requiring some 1800 individud

responses for the T-1A arcraft to just under 1400 responses in the case of the T-37 aircraft

questionnaire. The feedback from SMEs on the Air Education and Training Command (AETC)

daff indicated that the sheer mass of information being requested and the length of time to
4



accomplish the questionnaires would try the patience of respondents, resulting in incomplete or
inaccurate responses. To test those concerns, a set of questionnaires on each wegpons system
was published and administered to a representative cross section of the AETC daff. The
reservations of the SMEs were confirmed.

The questionnaires were subsequently revised. In order to reduce the workload on individua
respondents, the nine KSAs were divided into three sets as follows:

Form1 Form 2 Form 3

Spatia Orientation Sdective Attention Mechanica Aptitude
Information Recall Fine Motor Skills Perceptud Motor Skills
Perceptud Motor Skills Inteligence Multi-Tasking

Each of the sets of KSAs were selected so as to minimize the amount of perceived overlap of
their domains, which was a complaint when al nine were presented together. Consequently, the
target samples were increased by a factor of three in order to obtain the planned number of
responses to each of the KSAs. Considering the available pilots a both Randolph and Laughlin
Air Force Bases, the increased number of respondents was not considered a problem except
for the JPATS arcraft. Since the JPATS aircraft is not yet in the Air Force' s inventory, there
are only sx pilots in the Air Force who have had adequate experience with the JPATS
candidate aircraft to provide meaningful responses to our questionnaires. These six individuals
were actively involved with the JPATS development and evaluation process. Accordingly, a
revison of the JPATS questionnaire into three different forms was ingppropriate, so dl nine
KSAswereretained in asingle verson of the JPATS questionnaire.

To tie the three different forms of the questionnaires together, the respondents were asked to
rate each of 11 Mgor Misson Events (MME) common to dl arcraft in terms of their
Importance, Difficulty to Learn, and the extent to which each of the nine KSAs are needed to
satisfactorily perform eech MME. These Mgor Misson Events were as follows.

MISSION PLANNING
PATTERNS AND LANDINGS
CONTACT AIRWORK
INSTRUMENT AIRWORK
NAVIGATION

FORMATION

PENETRATION AND APPROACH
EMERGENCY ACTIONS
COMMUNICATIONS AND NAV EQUIPMENT
SYSTEMS KNOWLEDGE

POST FLIGHT ACTIVITY



METHOD

Dedgn. The design was a mixed three-way factoria--one between subjects factor (arcraft)
and two repesated measures within subject factors: MMESs and the rating areas of Importance,
Difficulty, and the nine KSAs. Severd demographic variables were dso collected for potentid
use as covariates if they should account for sufficient variance.

In reviewing the results of this research one must keep in mind the fact that, usng SMEs for
each of the pilot training programs, biases may be introduced in comparing one training program
with another. This could not be overcome because there was not a single group of pilots with
familiarity in al of the training programs such that each respondent would rate dl of the
programs. Consequentidly, the pilots were briefed to give their best professond opinion in
responding to each of the questions, and the researchers must redlize that pilots in one aviation
program might have a different response propensty than pilots in another group, a source of
uncontrolled experiment-wise error.

Subjects. PRilot training units & Randolph AFB and Laughlin AFB were consdered primary
sources of subjects because of their proximity to the contractor and they had a consderable
number of ingructor pilots, pilots, and student pilots, who are familiar with the T-37, T-38, T-
1A, and IFF training programs.

The pilots sdected to respond to the JPATS questionnaire were pilots who had been
paticipants in the JPATS arcraft flight evduations. These respondents to the JPATS
questionnaires were intimatey familiar with the aircraft and its equipment. One mudt redize that
their responses to the questionnaire represent those of a highly sdect group, a very smdl
sample, and might not be representative of the eventud population of JPATS indructor pilots
and student pilots.

Data Collection. Seventy-one copies of the each of the T-37, T-38, and T-1A, 21 copies of
the T-38C, and six copies of the JPATS questionnaires were distributed. The lesser number of
T-38C and JPATS questionnaires reflects the limited number of pilots with experience in those
arrplanes. The T-37, T-38 and T-1A aircraft surveys were distributed to a cross section of
pilots a& Randolph AFB and Laughlin AFB. Lacking an IFF training program a Laughlin AFB,
the T-38C questionnaires were distributed only a Randolph AFB. The JPATS questionnaires
were sent to two pilots a Randolph AFB, one at Edwards AFB, and one a the Raytheon
Beechcraft factory in Wichita, Kansas. Action officers at Randolph and Laughlin AFBs were
designated to coordinate the distribution and collection of the questionnaires. The respondents
were give a week to complete the questionnaires, furthermore, the respondents were asked to
spend only an hour or so at atime working on the questionnaire so as not to be overtasked by
the magnitude of the effort.



The digribution of returned questionnaires was as follows:

T-37 Pilots

T-38 Pilots

T-1A Pilots

T-38C Pilots

JPATS Pilots

Organization
85™ Alying Training Souadron
Laughlin AFB

559" Flying Training Squadron
Randolph AFB
TOTALS

87" Flying Training Squadron
Laughlin AFB
560™ Flying Training Squadron

Randolph AFB
TOTALS

86" Flying Training Squadron
Laughlin AFB

99" Flying Training Squadron
Randolph AFB
TOTALS

560™ Flying Training Squadron
Randolph AFB

418" Rlight Test Squadron
Edwards AFB

418" Flight Test Squadron
Wichita, Kansas

AETC Studies & AndydsHight
Randolph AFB

RESULTS

Ingructors Students Total
18 20 38
18 14 32
36 34 70

8 20 28
15 11 36
23 31 54
15 21 36
14 3 17
29 24 53
9 7 16

1 1

1 1

1 1

Of the 240 questionnaires distributed, 196 were returned. Of those that were returned, 37

were unusable because of clearly ingppropriate response patterns or large blocks of no

response. Table 1 provides a breakdown for the individud aircraft systems. The T-37 pilots
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had the best return rate and the smallest proportion of unusable questionnaires.

Table 1. Questionnaire Responses by Aircraft System

Quedionnaire  Sent Received (%) Unusable (%) Usable of Sent (%)

T-37 71 70 (98.6%) 10 (14.3%) 60 (84.5%)
T-33 71 54 (76.0%) 11 (20.4%) 43 (60.6%)
T-1A 71 53 (74.6%) 13 (24.5%) 40 (56.3%)
T-38C 21 16 (76.0%) 3 (18.7%) 13 (59.1%)
JPATS 6 3 (50.0%) 0 (00.0%) 3 (50.0%)

Table 2 shows the digtribution of questionnaires received by Organization and Pilot Status.

Table 2. Distribution of Questionnaires

T-37 Pilots Organization Ingtructors Students Total
85" Flying Training 18 20 33
Squadron (FTS)
Laughlin AFB
559" FTS 18 14 R
Randolph AFB
TOTALS 36 34 70
T-38 Pilots Organization Ingtructors Students Total
87" FTS 8 20 28
Laughlin AFB
560" FTS 15 u 26
Randolph AFB
TOTALS 23 31 54
T-1A Pilots Organization Insgtructors Students Total
86" FTS 15 21 36
Laughlin AFB
99" FTS 14 3 17
TOTALS 29 24 53
| FF Pilots Organization Ingtructors Students Total
560" FTS 9 7 16
JPATS Pilots Organization Pilots Total
418" Flight Test Sq., 1 1
Edwards AFB
418" Flight Test Sq., 1 1
Wichita, KS



AETC Studies & Analysis
Flight
Randolph AFB



Demographics

Table 3 provides some of the demographic data of respondents for each of the aircraft and the
three forms of the questionnaires, where gpplicable.

Table 3. Distribution of the Three Different Forms of the Questionnair es by Officer
Rank and Pilot Statusfor Each Aircraft System

Aircr aft Form1 Form 2 Form3 Total
T-37
Grade
o1 5 5 4 14
o2 1 0 3 4
o3 12 13 14 39
o4 1 1 1 3
o5 2 0 1 3
Unknown 4 2 1 7
Rating
IP 14 11 14 39
Pilot 4 3 4 11
Student 7 7 6 20
Age 295 28.3 294 29.1
(sd) (5.6) (3.7 (4.8 (4.8
T-38
Grade
o1 3 3 2 8
o2 0 0 0 0
o3 11 4 8 23
o4 2 6 2 10
0O5 1 1 1 3
Unknown 3 3 3 9
Rating
IP 8 8 6 2
Pilot 4 2 4 10
Student 8 7 6 21
Age 28.3 314 30.3 29.9
(sd) (7.8) (6.2) (5.6) (6.7

10



Table 3. Distribution of the Three Different Forms of the Questionnair es by Officer
Rank and Pilot Statusfor Each Aircraft Sysem (Cont’d)

Aircr aft Form1 Form 2 Form 3 Total
T-1A
Grade
o1 5 7 7 19
o2 0 0 0 0
o3 6 6 6 18
o4 3 0 0 3
0o5 0 0 0 0
Unknown 1 0 3 4
Rating
IP 9 5 8 22
Pilot 0 0 0 0
Student 6 8 7 21
Age 29.7 273 282 284
(sd) 4.2 (3.7 (3.9 (4.0)
IFF (T-38C)
Grade
o1 0 1 0 1
o2 0 0 0 0
o3 5 4 4 13
o4 0 0 2 2
0o5 0 0 0 0
Unknown 0 0 0 0
Rating
IP 3 3 3 9
Pilot 3 2 2 6
Student 0 0 0 0
Age 30.2 24.6 31.8 29.1
(sd) (1.6) 11.7) 2.7 (7.5)
JPATS
Grade
o3 1
o4 2
Rating
IP 2
Age 36.3
(sd) (0.9

In terms of the didribution of received questionnaires, there were no datigticaly sgnificant
differences in the number of respondents to the three forms of the questionnaires by grade or by
reported pilot positions held.

11



Screening of the Data

For each arcraft and for each of the scaes, internad consstency checks were made for
individua outliers, those with “unusud” response patterns, and those who did not respond.
Copies of each of the survey instruments are in Appendix C.

Because the tasks were not grouped in the same categories as the MMEs rated at the beginning
of the questionnaire, the investigators went into the task lists for each aircraft and identified each
task with its appropriste MME. Condgdering that one's rating of an MME might reflect the
aggregate of dl the tasks that make up that event, and that the ratings of tasks were on a4-point
ordind scae, we determined the median value of each individud’s responses to the tasks
belonging to each of the MMEs.

With regard to the IFF pilots responding to questionnaires for the T-38C aircraft, which were
not in inventory at the time of research, the following table shows the degree of familiarity the
pilots expressed with the various systems:

Table 4. Pilots Familiarity with Various Systems

Very Familiar & Familiar Somewhat Familiar

Globa Postioning System (GPS) 67% 87%
Electronic Attitude Indicator 20% 60%
Electronic HS 7% 60%
Hands-On Throttle and Stick Control 50% 100%
(HOTAYS)

Aerid Refuding Systems 67% 93%
Autopilot 67% 93%
Colligon Warning System 20% 67%
Heads-Up Display (HUD) 60% 100%
Fight Management System 27% 50%

“Vey Familiar” indicated that the respondent had been checked out or flown the system,
“Familia” indicated that he had been briefed extensvely on the system, and “Somewhat
Familiar” meant that the respondent had only read about the system, which could have been
from aviation magazines or newspapers to operational manuas. Although a fair proportion of
the IFF indructor pilots reported a least being “Somewhat Familia” with the advanced
gystems, it was surprising that only 20% or less were “Familia” or “Very Familia”” with the
EHS, EAI, and TCAS sydems and that less than a third were “Familia” with Hight
Management Systems. The researchers anticipation that these pilots would have had
experience in such sysems in their previous assgnments was only weekly supported. Y€,
these were the only pilots available with a likelihood of being appropriate to answer the T-38C
guestionnaires.
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Analysis- IMPORTANCE and DIFFICULTY

Since the MMEs were common to dl the arcraft surveyed, an andyss was run on the
differences between the aircraft for the IMPORTANCE of the MMEs and their DIFFICULTY
to learn. The analyses were performed as a two-factor mixed desgn ANOVA with repeated
measures across MMEs and Aircraft type being the between subjects factor. The measures,
IMPORTANCE and DIFFICULTY are independent of each other and thus warrant individua
andyses. The 9 KSAs, 11 MMEs were subsequently anadyzed as a three-way mixed ANOVA
with the between subjects factor being aircraft SY STEMS.

Satidicdly, there were no sgnificant differences found between the Aircraft systems over the
combined eeven Mgor Misson Events. For both IMPORTANCE (Appendix B) and for
DIFFICULTY (Appendix B-2), there were differences between the MMES (p < 0.001) and
sgnificant interactions between Aircraft training sysems and MMEs (p < 0.01). Figures 1 and
2 are the histograms for the means of the responses for IMPORTANCE and for DIFFICULTY
of the 5 Aircraft sysemsand 11 MMES.

Overdl, the areas of POST FLIGHT ACTIVITY, COMMUNICATIONSNAVIGATION
EQUIPMENT, and CONTACT AIRWORK tended to be rated lower in IMPORTANCE
than the other MME (Fig. 1). The significant interaction on IMPORTANCE was attributable to
FORMATION where the T-37 and T-1A were rated significantly lower in IMPORTANCE
than the T-38 and T-38C sysems (Tukey p < 0.05). In the area of
COMMUNICATIONSNAV EQUIPMENT, the T-37 and T-1A were rated more
IMPORTANT than the JPATS (Tukey p < 0.05).
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Figurel. Importance
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Figure 2. Difficulty
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In tems of DIFFICULTY (Fg. 2), the MMEs of Post Flight Activity,
Communications/Navigation Equipment, and Mission Planning were rated leadt difficult
while the inflight activities and Systems Knowledge were rated as more difficult to learn. The
JPATS was rated as sgnificantly more difficult to learn in the MMEs of Patterns & Landings
and Contact Airwork, Instrument Airwork, Formation, and Penetration and
Approaches.

The T-38C system’s Emergency Actions was rated as being less difficult to learn than the four
other systems, means of 3.15 and combined mean of 3.60 respectively, and the T-1A Systems
Knowledge was rated as being sgnificantly more Difficult than the T-38C, means of 3.61 and

2.95 respectively.
Analysis- MAJOR MISSION EVENTS

A three-way mixed ANOVA with repested measures on two factors (11 MMEs and the 9
KSAs) and the Aircraft Sysems being the between subjects factor indicated significant
differences between MMEs and between KSAs (p < 0.001), between MMEs and Aircraft (p
=0.017), and athree-way interaction (KSAsx MMEs x Aircraft) (p = 0.002). The aggregate
requirement for KSAs differed significantly over the 11 MME aress with Post Flight and
Mission Planning being the lowes followed closdy by Systems Knowledge,
Communications/Nav Equipment, and Navigation. Formation had the highest demand for
KSAs with the other five Misson Events closdly behind.

Two exploratory three-way ANOV As were performed on KSAs, MMEs, and Aircraft (T-37
and JPATS or T-38 and T-38C). Looking at the survey data on the T-37 and JPATS, there
was no sgnificant difference between arcraft (p = 0.892), and the interactions of Aircraft with
KSAs, MMEs, or KSAs and MMEs were not sgnificant (o > 0.80). As one might expect,
there was a ggnificant difference between the KSAs (p < 0.001) and between MMEs (p <
0.001), and a significant interaction of KSAswith MMEs (p < 0.001).

Anaysis of the data dedling with the T-38 and T-38C systems revedled smilar results. no
ggnificant difference between arcraft (p = 0.758), no sgnificant Aircraft by KSA interaction (p
= 0.553), no sgnificant aircraft by MME interaction (p = 0.278), and significant main effects of
KSAs (p < 0.001) and MMEs (p < 0.001). There was a sgnificant three-way interaction
(Aircraft x KSAsx MMES) with Fgo 4160 = 1.81 and p < 0.001. Looking at the means of the
cells one can see agood hit of variation, but there does not seem to be any particular pattern to
explain this three-way interaction.

Subsequent analyses were performed as two-way mixed ANOV As with aircraft systems being
the between subjects factor and the 9 KSAs being the within subjects factor. These analyses
were performed on each of the 11 MME aress, Figures 3 and Appendices A-1 through A-10
depict the means of the five aircraft sysems over each of the nine KSAs. (See Appendices B-3
through B-13.)
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Figure3. Misson Planning
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Figure 3 shows the area of Mission Planning, in which there was no sgnificant difference
between the arcraft systems, but a very sgnificant difference between the KSAs felt to be
needed for the adequate performance of Mission Planning (p < 0.001). Multi-Tasking and
Perceptual-Motor Skills were fdt to be more necessary than the other KSAs in the
performance of Mission Planning. Mechanical Aptitude, and Perceptual Skillswere the
next most important for Mission Planning. Interesting is the fact that Intelligence and
I nformation Recall were rated quite low for this MME area.

Traffic Patterns And_Landings (Appendix A-1) showed an overdl sgnificant difference
between the 11 KSAs (p < 0.001) with A Relatively High Demand For All KSAs Except
For Multi-Tasking and Selective Attention. Although there was no dgnificant interaction
effect, it is interesting to note that the T-37 system was rated as having a much higher need for
Selective Attention in the performance of Patterns and Landings than the other systems.

The MME area of Contact Airwork (Appendix A-2) showed a significant difference p <
0.001) between the KSAs required to adequately perform this misson areas, with
Information Recall, Fine Motor Skills and Spatial Orientation being required most and
Multi-Tasking and Selective Attention being needed the least. Again, athough there was no
daidicdly sgnificant interaction effect, the hisogram indicates that JPATS as being more
demanding of Perceptual-Motor Skills and Perceptual Skills and less demanding of Fine
Motor Skills than the other aircraft.

| nstrument Airwork (Appendix A-3) was uniformly demanding of al of the KSAs except
Selective Attention (p < 0.001) for dl of the arcraft systems, and there was no sgnificant
interaction effect.

For Navigation there was sgnificant difference between the KSAs required with I nformation
Recall required the most and Selective Attention the least (p < 0.001) (See Appendix A-4).
The JPATS respondents indicated a greater need For | ntelligence, Perceptual-Motor Skill,
Perceptual Skills and Selective Attention while the T-38C required the least of these four
areas as well as Multi-Tasking.

Like many of the previous MME areas, Formation (Appendix A-5) showed a sgnificant
difference between KSAs (p < 0.001), but no sgnificant difference between AIRCRAFT
systems and no sgnificant interaction between AIRCRAFT and KSAs. Selective Attention,
Perceptual-Motor Skills, and Multi-Tasking were least important for Formation, and the
otherswere dl equally important. There was a nonggnificant tendency for the JPATS system to
be rated higher on need for I nformation Recall, Mechanical Aptitude, Perceptual Skills
and Selective Attention.
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The two-way ANOVA on Penetration & Approach showed a dgnificant difference in
MMEs (p_< 0.001) and no dgnificant difference in Aircraft sysems and no ggnificant
interaction. Appendix A-6 is the histogram for this data. It clearly indicates that Selective
Attention was sgnificantly lower in demand for the performance of this misson event ( <
0.01). Although Multi-Tasking was adso lower in demand than the other seven KSAS, it was
not datidicaly sgnificantly lower in the post hoc test.

The andyss of Emergency Actions indicated a sgnificant difference between MMEs (p <
0.001) and no sgnificant difference between Aircraft sysems and no significant interaction.
Appendix A-7 depicts the means of the aircraft over the nine KSAs. It isinteresting to note that
JPATS, while rdatively strong in demand for KSAs in other MMEs, is relatively low in need for
KSAsin Emergency Actions.

Communications & Nav Equipment had a sgnificant (o < 0.001) difference between the
KSAs with the combined Fine Motor Skills, Intelligence, and Information Recall being
less in demand than the other ax KSAs (Appendix A-8). Agan, there were no significant
differences found between Aircraft systems and no significant interaction effect.

Under Systems Knowledge (Appendix A-9) there was a sgnificant difference between KSAs
(p_< 0.001) and a ggnificant difference in Aircraft sysems f < 0.022) with no sgnificant
interaction. Looking at the Figure, one can see that Multi-Tasking and Perceptual -Motor
Skills were ggnificantly higher than the other KSAs (p < 0.02). The T-1A was in greater
demand of KSAsfor Systems Knowledge than T-38C and JPATS (p < 0.05).

As one might expect, the Post-Flight Activity (Appendix A-10) required the least of the
KSAs, compared to the other MME areas. Similar to Mission Planning and Systems
Knowledge, there was a dgnificant difference between KSAs with Multi-Tasking and
Perceptual-Motor Skills being sgnificantly higher than the other KSAs (p < 0.02).

Analysis- REMOVAL OF STUDENT PILOTS

Thirty-seven percent of the respondents to the questionnaires were student pilots. Because
there may be grounds to question the student pilots ability to respond as “subject matter
experts’ on agiven training program, a subsequent anaysis was conducted using only the pilots
and ingructor pilots, with the omisson of the student pilots (N=55) from the database. See
Appendices A-11 through A-14 for hisograms of the data in which the remova of the student
pilots had a sgnificant effect on the results of the andyses.

In terms of | mportance, with the students removed (Appendix A-11), the results were overdl

quite smilar to the origind andysis (Fig. 1). But, there were some changes in the comparison of

cdls in that the T-1A was rated sgnificantly lower than the other four arcraft for the misson

event Contact Airwork (p < 0.01), and the T-37 came up in Importance for the misson
19



event Formation leaving the T-1A dgnificantly lower than the other four arcraft. The T-38
and T-38C 4l has higher mportance ratingson Formation than the other aircraft systems (p
< 0.05). The differences previoudy observed between the arcraft sysems for
Communications/Navigation Equipment remained virtudly the same with the sudents
removed. (See Appendix B-14.)

The profiles of the aircraft sysems for Difficulty to learn over the 11 MMEs are the same
without the students in the database. Appendix A-12, developed from Appendix B-15, shows
little difference from the earlier analyss (See Fig. 2). One exception, is that the Formation
ratings for the T-37 and T-38 increased in Difficulty with respect to the other aircraft when the
dudents were removed. Essentidly, this indicates that the Ingructor Rilots thought thet
Formation was more difficult to learn than the Students perceived it to be.

The remova of the Student Filots from the database had no significant effect on the results of
the ANOVAs for Mission Planning, Patterns and Landings, Contact Airwork,
Instrument Airwork, Navigation, Formation, Emergency Actions, Communications/
Navigation Equipment, and Post-Flight Activity.

But, for Penetration & Approach (Appendix B-16) the remova of the students resulted in a
finding of a sgnificant difference between Aircraft systems (p < 0.05). Comparing Figures 16
with 9, one can see that the T-1A requirement for Selective Attention decreased quite a bit
when the students were removed, and for Mechanical Aptitude the T-37 and T-1A increased
while the T-38 decreased. The sgnificant difference between arcraft was due largely to the
overdl increase of the T-37 and decrease of the T-38 for KSAs.

The ANOVA on Systems Knowledge with the sudents removed show no sgnificant
difference between Aircraft systems p < 0.072 compared to p < 0.022 with the students
included Appendix A-14. Asin the ANOVA tha included the students, the margind means
between Aircraft sysems (Appendix B-17) still had the T-1A as most demanding of the KSAs
for Systems Knowledge, with the T-38C and JPATS as requiring the least of the KSASs.

Analysis- KSAs

Looking at the three-way ANOV A from another aspect, we have provided histograms for each
of the 9 KSAs showing the 5 Aircraft systems by the 11 MME areas (Appendices A-15 to A-
23). For each of these dependent variables there were sgnificant differences between the
MMEs (p < 0.001), and only four of the andyses indicated sgnificant interaction effects Fine
Motor Skills, Mechanical Aptitude, Multi-Tasking, Perceptual-Motor Skills, and
Perceptual Skills The actud mean ratings are given in Appendices B-18 through B-26 for
thefive aircraft. Note that the aircraft in the figures are grouped with the slandard UPT T-37/T-
38 sequence fird, followed by the T-1A, an advanced SUPT aircraft, followed by the T-38C
and followed by and JPATS.
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Fine Motor Skills were in least demand during Mission Planning, Communications/Nav
Equipment, Systems Knowledge, and Post-Flight Activity. The interaction effect was
ggnificant (p = 0.036). The JPATS was dgnificantly lower in demand for Fine Motor Skills
during Contact Airwork, and the JPATS and T-38C were significantly lower in the area of
Systems Knowledge. Overdl, there were no systematic differences between Aircraft over the
11 MME areas (See Appendix A-15).

| nformation Recall showed a profile (Appendix A-16) similar to most of the other skills and
abilities, in that it was in low demand for Mission Planning, Communications/Nav
Equipment, Systems Knowledge, and Post-Flight Activity. The JPATS respondents
indicated a somewhat greater demand for information recal during the Formation misson aress,
but this was not Sgnificant.

The demand for Inteligence (Appendix A-17) was relaively low for the MME aress of
Mission Planning, Systems Knowledge, and Post-Flight Activity. For the areas of
Navigation, Formation, and Communication/Navigation Equipment, the JPATS tended
to be rated higher in their demands on I ntelligence than the T-38C.

Mechanical Aptitude, a person’s ability for usng and/or understanding mechanisms such as
tools and machines, was higher in demand for the In-Hight MME areas than the others
(Appendix A-18). The interaction term of the ANOVA was sgnificant (p = 0.039), but post
hoc anayses (Scheffe) did not reved any significant pair-wise comparisons.

For Multi-Tasking, the ability to effectively prioritize workload and perform smultaneous
efforts under demanding Stuations, differed sgnificantly between MME aeas and had a
ggnificant @ < 0.001) interaction between Aircraft and MMEs (Appendix A-19). It is
interesting to note that while Emergency Actions was rated the grestest in demand of Multi-
Tasking ability, Mission Planning, Instrument Airwork, and Systems Knowledge were
rated the next highest. Looking at the plot of the data, it is difficult to discern any notable
changes between aircraft as a function of MME that would have resulted in the sgnificant
interaction.

Perceptual Skills (Appendix A-20) aso showed little differences between aircraft, except for
the JPATS being abit higher during Mission Planning, Contact Airwork, Navigation, and
Formation flight, a 9gnificant interaction (p = 0.016). Of course, Systems Knowledge and
Post-Flight Activity had low demand for Perceptua Skills as they were defined: “The
relative proficiency in detecting and interpreting information received from sensory input; visud,
aurd, tactile, etc.”

The ability to conduct any activity which involves a combinaion of the individud’'s sensory,
cognitive, and motor functions, Perceptual-Motor Skills (Appendix A-21) was somewhat
higher in demand in Navigation, Instrument flight, and Emergency Actions. An unusud
result is that one of the greatest demands for PERCEPTUAL-MOTOR SKILLS was in the
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MME areaof Systems Knowledge. There was a ggnificant interaction effect (p = 0.049) that
can be seen in the JPATS reldive to the other aircraft, being higher in six areas and low in three
other aress.

With regards to Selective Attention (Appendix A-22), the ability to conscioudy or willfully
focus on a redricted sat of desired inputs, to the exclusion of the remaining concurrently
impinging sets (focused attention), shows Emergency Actions as the mos demanding while
Mission Planning and Post-Flight Activity are the least. The JPATS aircraft is reatively
high on this factor for Patterns & Landings, Contact Airwork, Instrument Airwork,
Navigation, Formation, and Penetration/Approaches. The T-38C aircraft was rated
lower indl Misson Event Areas except for Systems Knowledge.

The overdl arcraft ratings of demand for Spatial Orientation were somewhat lower than for
other abilities. Spatia Orientation (Appendix A-23) was not perceived as being very necessary
for Mission Planning, Systems Knowledge, and Post-Flight Activity, but it was relatively
high for the flying ativities of Patterns & Landings, Contact Airwork, Instrument
Airwork, Formation, Penetration & Approaches, and Emergency Actions.

DISCUSSION

In the task analyses of various systems by Koonce, et al., the respondents reported to a
gpecific location during specified blocks of time for the purpose of completing the
questionnaires. The researchers were present to hand out the forms, brief the respondents
regarding the purpose and importance of the project, and were available to answer any
guestions the respondents might have.  Also, the researchers could scan the questionnaires for
flawed responses before accepting them from respondents. The procedure of the current study
resulted in 18.3% of questionnaires not being returned, and a further loss of 18.8% of those
returned due to improper responding.

Looking at each of the KSAs individudly, there was no difference between the aircraft, but the
genera trend was for the T-37, T-1A, and JPATS to be higher than the T-38 and T-38C. Itis
difficult to ascertain how much of the differences between arcraft sysems were due to the
differences between subjects or the actud differences between the arcraft. Until we have
experts rate more than one arcraft or have them dl rate a common aircraft as an anchor point,
this potentid for bias in ratings cannot be controlled, Satisticaly or by experimenta design.
Additionaly, the limited number of subjects answering the JPATS and T-38C questionnaires
resulted in alarge difference in sample sizes between aircraft, another source of andysis error.

Even when directly compared in three-way ANOVAS, no significant difference could be found

between the data for the T-37 and the JPATS, and the lack of significant difference between

these arcraft systlems did not change as a function of interaction with the KSAs or the MMEs.

Smilarly, no sgnificant interaction could be found when directly comparing the T-38 and T-

38C, and their interactions with KSAs and MMEs showed no significant effects. There was a
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sgnificant, but unexplainable, three-way interaction of T-38/T-38C x KSAsx MMEs.

With regard to the KSAs, the T-37 and T-1A arcraft systems tended to require a greater
amount of each of the KSAs than the T-38 or T-38C. The JPATS was quite Smilar to the T-
37 and T-1A on five of the KSAs and similar to the T-38 and T-38C on three others. But, the
advancements in the newer technology cockpits over the traditional T-37/T-38 systems seem to
have little effect upon the perceived KSASs required to perform the various tasks of the Mgor
Mission Event aress.

The T-1A, which is dready operationa and technologicaly more advanced than the T-37 or T-
38 drcraft, showed no sgnificant difference from them in terms of need for KSAs, and
surprisingly, it was most similar to the T-37.

RECOMMENDATIONS

1. Additiona research should be conducted wherein the respondents are individuas who have
been current in one aircraft and have been up-graded to the “follow-on” arcraft, such as T-
37 to JPATS, or T-38/IFF to T-38C, so that they can respond to the tasks of both aircraft
sysems, a before/after comparison desgn. These individuds would be more apt to rate
the tasks and MME areas on the same scale, a within subjects design versus a between
subjects design.  Then, comparisons could be made between two aircraft systems rated by
the same pilots.

2. Subsequent task andyses of this sort should be given to the respondents persondly with an
individud briefing and atime and place for them to complete the questionnaires which would
provide the respondents with a greater sense of vaue for which their responses would be
held.

3. Thevadue of usng student pilots as subject-matter experts is questionable unlessthey arein
sufficient quantity to be analyzed separately and in comparison to the ingtructor pilots.

4. Further andyss should be conducted with the database of this experiment and/or
subsequent studies to see which tasks contribute most to the ratings of the respective MME
aress. In doing that, one could go back and caculate most highly with the ratings of the
MME and which do not relate to the ratings of the MME. Or, one could perform a factor
andysis to determine the factor loadings for the individud tasks as they rdate to their
particular mgor MMES, and comparisons could be made between the aircraft systems to
see if they differ in the rdaive importance of the various tasks in accounting for the ratings
of the various MMEs.
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Appendix A-1. Patternsand Landings
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Appendix A-2. Contact Airwork
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Appendix A-3. Instrument Airwork
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Appendix A-4. Navigation

Or.38C
JPATS

T-37
T-38
T-1A

JuauQOreds

uonuapy
TN LTI

SIMS
[emdaalad

S|IINS 1010
-remdaaiad

Bumse-ninn

apnindy
[ealueyosiN

[reosy
uolewolu|

aouaba)

SIIMS
1010 BUI4

Q 0 Q 0
™ 3 oi —

1.0

0
™

4.0

sbBuiey

Response Categories



Appendix A-5. Formation
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Appendix A-6. Penetration and Approach
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Appendix A-7. Emergency Action
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Appendix A-8. Communications and Navigation Equipment
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Appendix A-9. Systems K nowledge
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Appendix A-10. Post Flight Activity
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Appendix A-11. Importance - No Students
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Appendix A-12. Difficulty - No Students

Q
[Ty}

4.5

4.0

T-37

T-38
T-1A
OT-38C
JPATS

sbBuney

2.0

15

Ainnoy b4 1sod

abpajmouyy
SWIvISAS

wawdinb3g e
N/uoneduNwWwo)

uonoy Aouableaw3

yoeoiddy
% Uonensuad

uonew.ioH

uonebineN

JI0OMIIY Juswiniisul

JIOMN 1YY 10BIUOD

sbuipue
% suianed

Buiuue|d uoissiy

1.0

Major Mission Events

37



Appendix A-13. Penetration and Approach - No Students
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Appendix A-14. Systems Knowledge
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Appendix A-15. FineMotor Skills
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Appendix A-16. Information Recall
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Appendix A-17. Inteligence

T-37

OT.38C
JPATS

T-38
T-1A

o 0 o
< ™ ™

Aunnoy wibiiH 1sod

abpajmouy
SWwIaIsAS

juawdinb3 AeN/
suoledIUNWWOD

uonay Aouabiawg

yoeouddy
7 uonelauad

uonewloH

Major Mission Events

uonebineN

MIoMIIY JUswnIIsu|

YIOM I 198IU0D

sBuipue
® sulaned

Buluueld uoissi

L©
o

sbuirey

2.0
15
1.0

42



Appendix A-18. Mechanical Aptitude
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Appendix A-19. Multi-Tasking
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Appendix A-20. Perceptual Skills
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Appendix A-21. Perceptual Motor Skills

T-37

T-38

OT.38C
JPATS

T-1A

4.0
3.5

Q
%)

Aunnov Wi 1sod

abpajmouy
SwiaISAS

uawdinb3 AeN
/suoneaiunwwo)

uonay Aouabiawg

yoeouddy
7 uonelauad

uonewloH

Major Mission Events

uonebineN

SIOMIIY JUBWINIISU|

HOM 11 19BIU0D

sbBuipue
® suisned

Buiuue|d uoissin

0
oi

sbulrey

2.0
15
1.0



Appendix A-22. Selective Attention

T-37

OT.38C
JPATS

T-38
T-1A

[Ie] o
™ ™

L0
oi

Aunnov Wil 1sod

abpajmouy
SWIaISAS

juawdinb3 Ae
N/SuoiesIunwwo)

uonoy Aouablawg

yoeoiddy

® uojrenauad
a
o
()
>
m
c
o

uonewJoH ‘5
2
=
o
T
=

uonebineN

S}JOMIIY JUBWINASU|

MIOM A1V 10B1U0D

sBuipue
% sulaned

Buluue|d uoissIN

Q
o

15
1.0

sbuirey

47



Appendix A-23. Spatial Orientation
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Importance

PATS

>olumn Average

difficulty

PATS

>olumn Average

Mission Planning

452
447
473
462
433

453

Mission Planning

297
3.02
329
277
3.33

3.08

Patterns &
Landings

4.87
4.81
4.76
4.85
5.00

4.86

Patterns &
Landings

3.80
383
390
346
4.67

393

Contact Airwork

413
407
3.83
423
4.00

4.05

Contact Airwork

348
324
3.05
331
4.00

342

Instrument
Airwork

4.38
4.40
4.56
477
4.67

4.56

Instrument
Airwork

3.63
340
371
3.69
4.00

3.69

B-1. Importance

Navigation Formation
452 364
423 4.63
4.56 354
4.46 4.69
4.33 4.00
442 4.10

B-2. Difficulty

Navigation Formation
345 373
317 4.10
320 383
292 385
367 4.33
328 397

Penetrationand Emergency Communications and

Approach

4.62
4.30
459
4.69
433

451

Penetrationand Emergency Communications and

Approach

3.77
340
3.63
346
4.00

3.65

B-3. Mission Planning

50

Action

4.95
481
4.80
5.00
5.00

491

Action

3.78
3.79
3.87
315
4.00

3.72

Nav Equipment

4.30
4.05
427
392
3.67

4.04

Nav Equipment

3.07
264
3.02
2.69
3.00

2.88

Systems
Knowledge

454
4.60
4.56
454
4.67

458

Systems
Knowledge

3.03
3.27
361
295
333

324

Post Flight
Activity

346
351
358
3.69
333

351

Post Flight
Activity

225
231
238
215
233

228

Row Avera

4.36
4.35
434
450
4.30

Row Averag

3.36
329
341
313
3.70



Aission Planning

PATS

>olumn Average

‘atterns & Landings

PATS

>olumn Average

~ontact Airwork

Fine Motor Skills

166
143
175
123
133

148

Fine Motor Skills

352
3.33
3.75
3.38
333

346

Fine Motor Skills

Intelligence

128
131
138
123
133

131

Intelligence

323
3.26
343
354
333

3.36

Intelligence

Information Recall

149
152
163
162
133

152

Information Recall

357
327
3.60
307
3.67

344

Information Recall

Mechanical
Aptitude

233
240
263
177
233

229

Mechanical
Aptitude

348
3.37
340
338
3.67

346

Mechanical
Aptitude

Multi-Tasking

3.16
295
3.20
323
333

317

Motor Skills  Perceptua Skills

Perceptual

3.05
290
218
3.08
333

291

230
243
230
208
267

2.36

B-4. Patternsand Landings

Multi-Tasking  Motor Skills  Perceptua Skills

293
293
278
2.69
267

2.80

B-5. Contact Airwork

Multi-Tasking  Motor Skills  Perceptua Skills

51

Perceptual

311
279
295
2.69
333

297

Perceptual

3.25
321
3.25
3.38
333

3.28

Selective
Attention

161
162
188
154
200

173

Selective
Attention

357
244
248
246
3.00

279

Selective
Attention

Spatial Orientation

1.98
181
228
192
133

1.86

Spatial Orientation

3.36
3.28
3.65
346
3.67

348

Spatial Orientation

Row Average

210
204
214
197
211

Row Average

334
310
3.25
312
333

Row Average



PATS

>olumn Average

astrument Airwork

PATS

>olumn Average

lavigation

-37

340
319
353
350
267

3.26

Fine Motor Skills
3.38
312
340
3.23
333

329

Fine Motor Skills

303

315
3.10
318
317
333

319

Intelligence
335
329
320
315
333

3.26

Intelligence

2.70

3.62
329
343
3.67
367

354

Information Recall
348
324
3.60
331
333

3.39

Information Recall

338

315
3.07
313
283
333

310

Mechanical
Aptitude

3.35
329
350
3.77
3.00

3.38

Mechanical
Aptitude

3.30

2.78
281
283
258
3.00

2.80

B-6. Instrument Airwork

Multi-Tasking

3.08
295
325
323
333

317

Motor Skills  Perceptua Skills

295
293
293
283
3.67

3.06

Perceptual

3.37
314
348
3.08
333

328

3.02
290
290
275
333

298

333
324
325
323
333

3.28

B-7. Navigation

Multi-Tasking

3.05

Motor Skills  Perceptua Skills

52

Perceptual

340

3.03

233
240
228
208
2.67

235

Selective
Attention

228
224
250
185
267

231

Selective
Attention

220

335
312
328
358
3.00

3.27

Spatial Orientation
343
3.26
340
3.38
333

3.36

Spatial Orientation

323

3.08
298
3.05
3.00
319

Row Average

323
3.09
329
314
322

Row Average

3.04



PATS

>olumn Average

‘ormation

Yenetration &
\pproach

2.76
298
262
3.00

2.88

Fine Motor Skills

3.67
354
3.70
354
3.67

3.62

Fine Motor Skills

3.28
3.05
331

260
2.75
2.08
3.00

263

Intelligence

367
3.63
3.75
3.69
367

3.68

Intelligence

330
3.05
315

324
353
3.62
333

342

Information Recall

384
3.66
358
346
4.00

371

Information Recall

3.67
3.36
356

3.05
338
315
333

324

Mechanical
Aptitude

3.65
349
3.30
3.69
4.00

3.63

Mechanical
Aptitude

347
343
344

3.00
3.03
246
3.00

291

3.05
338
277
3.67

325

283
290
254
333

293

B-8. Formation

Multi-Tasking

3.08
310
2.88
2.62
3.00

294

B-9. Penetration and Approach

Multi-Tasking

315
2.88
3.05

Perceptual

Motor Skills  Perceptua Skills

3.20
298
315
254
3.00

297

Perceptual

Motor Skills  Perceptua Skills

353
319
3.36

3.39
344
3.38
3.62
4.00

357

332
314
313

217
225
162
2.67

218

Selective
Attention

229
2.37
228
223
3.00

243

Selective
Attention

228
224
267

290
313
284
3.00

3.02

Spatial Orientation

3.65
354
355
354
3.67

359

Spatial Orientation

3.50
317
323

284
304
263
315

Row Average

3.38
331
329
321
3.56

Row Average

3.28
3.06
321



-38C
PATS

>olumn Average

‘mergency Action

PATS

>olumn Average

>ommunications & Nav
‘quipment

3.46
3.33

329

Fine Motor Skills

3.35
314
283
315
3.00

3.09

Fine Motor Skills

2.37
207
230
200
2.33

323
333

321

Intelligence

280
274
265
2.77
237

267

Intelligence

1.86
180
225
183
3.00

354
367

356

Information Recall

318
283
2.98
2.77
237

283

3.69
3.67

354

Mechanical
Aptitude

3.73
3.74
3.85
3.62
3.67

372

277
3.00

297

B-10. Emergency Action

Multi-Tasking

340
353
353
323
333

340

315
3.67

338

Perceptual

Motor Skills  Perceptua Skills

3.78
3.79
3.80
392
333

372

331
333

325

358
355
3.35
346
333

345

200
2.67

2.37

Selective
Attention

297
317
3.00
3.00
267

296

B-11. Communications and Navigation Equipment

Information Recall

2.28
200
2.52
2.08
167

Mechanical
Aptitude

2.82
241
2.78
225
3.00

Multi-Tasking

2.70
246
285
275
267

Perceptual

Motor Skills  Perceptua Skills

292
2.66
283
3.00
267

277
244
2.68
233
267

Selective

Attention

230
244
243
208
267

3.38
333

332

Spatial Orientation

350
319
3.30
323
3.00

324

Spatial Orientation

252
220
265
233
267

317
333

Row Average

3.37
3.30
3.25
324
301

Row Average

250
228
259
229
259



>olumn Average

ystems Knowledge

PATS

>olumn Average

‘ost Flight Activity

PATS

-olumn Average

221

Fine Motor Skills

180
185
188
138
133

165

Fine Motor Skills

161
155
169
138
133

151

215

Intelligence

153
156
165
115
133

144

Intelligence

147
148
164
131
133

145

211

Information Recall

157
154
185
123
133

150

Information Recall

142
148
164
1.69
133

151

2.65

Mechanical
Aptitude

193
204
213
138
167

183

Mechanical
Aptitude

176
183
187
185
167

1.80

2.69

B-12. Systems Knowledge

Multi-Tasking

290
3.27
348
331
3.00

319

B-13. Post Flight Activity

Multi-Tasking

215
221
259
246
267

242

2.82

Perceptual

Motor Skills  Perceptua Skills

3.38
3.68
3.65
3.62
4.00

3.67

Perceptual

Motor Skills  Perceptua Skills

258
248
282
3.00
267

271

258

1.98
224
255
162
200

208

193
1.90
197
200
167

189

238

Selective
Attention

293
293
318
3.00
200

281

Selective
Attention

181
171
192
169
167

176

247

Spatial Orientation

195
1.98
235
185
233

209

Spatial Orientation

176
164
1.90
154
133

163

Row Average

222
234
252
206
211

Row Average

183
181
2.00
188
174



mportance - Students Mission Planning

PATS

>olumn Average

difficulty - Students

PATS

-olumn Average

459
457
4.76
4.62
433

457

Mission Planning

314
3.00
329
2.83
333

312

Patterns &
Landings

4.83
4.73
4.67
4.85
5.00

4.82

Patterns &
Landings

393
3.88
4.00
350
4.67

4.00

Contact Air Work

407
411
310
423
4.00

3.9

Contact Air Work

359
329
310
333
4.00

346

Instrument
Airwork

4.40
4.35
4.38
477
4.67

451

Instrument
Airwork

3.78
3.38
3.67
3.75
4.00

3.72

B-14. Importance - Students

Navigation

457
427
443
4.46
4.33

441

Formation

4.10
454
3.38
4.69
4.00

414

Penetration &
Approach

4.69
427
457
4.69
433

451

B-15. Difficulty - Students

Navigation

3.66
3.08
319
292
3.67

3.30

Formation

4.22
4.29
381
383
433

4.10

Penetration &
Approach

4.00
325
3.67
342
4.00

3.67

Emergency
Action

4.95
477
471
5.00
5.00

4.89

Emergency
Action

3.88
383
3.95
317
4.00

377

Communications &
Nav Equipment

4.24
3.88
4.10
392
3.67

3.96

Communications &
Nav Equipment

312
258
3.05
267
3.00

2.88

Systems
Knowledge

452
454
4.38
454
4.67

453

Systems
Knowledge

3.20
321
371
283
333

3.26

Post Flight
Activity

352
335
333
3.69
333

344

Post Flight
Activity

232
225
243
217
233

2.30

Row Averag

441
431
4.16
450
4.30

Row Averac

353
328
344
313
3.70



‘enetration &
\pproach - Students

PATS

>olumn Average

yystems Knowledge -
students

PATS

>olumn Average

Fine Motor Skills

340
304
3.25
346
3.33

3.30

Fine Motor Skills

172
196
1.80
138
133

164

Intelligence

328
2.88
290
323
333

312

Intelligence

133
162
145
115
133

138

Information Recall

372
331
355
354
367

356

Information Recall

153
138
185
123
133

146

B-16. Penetration and Approach - Students

Mechanical
Aptitude

3.67
319
3.60
3.69
3.67

3.56

Mechanical
Aptitude

200
204
220
138
167

1.86

Multi-Tasking

3.30
277
310
277
3.00

299

Multi-Tasking

3.07
327
350
331
3.00

323

B-18. Fine Motor Skills

Motor Skills  Perceptua Skills

Motor Skills  Perceptua Skills

57

Perceptual

351
304
345
315
3.67

3.36

Perceptual

3.60
3.73
3.75
3.62
4.00

3.74

344
304
3.20
331
333

3.26

1.98
219
250
162
200

206

Selective
Attention

228
219
200
200
2.67

223

B-17. Systems Knowledge - Students

Selective
Attention

293
2.69
310
3.00
200

274

Spatial Orientation

353
315
3.30
3.38
333

334

Spatial Orientation

188
185
250
185
233

208

Row Average

335
2.96
315
317
333

Row Average

223
230
252
206
211



ine Motor Skills

PATS

>olumn Average

aformation Recall

PATS

>olumn Average

Mission Planning

166
143
172
123
133

147

Mission Planning

149
151
163
162
133

152

Patterns &
Landings

352
333
3.76
3.38
333

346

Patterns &
Landings

357
3.28
359
3.08
367

344

Contact Air Work

341
319
351
354
267

3.26

Contact Air Work

3.62
3.28
341
3.62
367

352

Instrument
Airwork

339
312
339
323
333

329

Instrument
Airwork

349
321
359
331
333

339

Navigation

303
277
298
262
3.00

2.88

Formation

3.62
3.56
3.68
354
3.67

361

Penetration &
Approach

3.30
3.05
329
346
333

329

B-19. Information Recall

Navigation Formation
3.38 385
321 365
351 356
362 346
333 4.00
341 3.70

Penetration &
Approach

3.67
3.35
3.56
354
3.67

3.56

B-20. Intelligence

Emergency
Action

334
314
2.80
315
3.00

3.09

Emergency
Action

316
281
295
277
2.67

2.87

Communications &
Nav Equipment

2.36
207
2.27
208
233

222

Communications &
Nav Equipment

228
1.98
251
215
167

212

Systems
Knowledge

1.80
191
185
138
133

165

Systems
Knowledge

156
151
183
123
133

149

Post Flight
Activity

162
156
1.66
138
133

151

Post Flight
Activity

142
151
161
169
133

151

Row Averac

2.82
265
281
264
2.60

Row Averac

2.86
2.66
2.89
274
273



telligence

PATS

>olumn Average

Aechanical Aptitude

PATS

>olumn Average

Aulti-Tasking

Mission Planning

128
130
137
123
133

130

Mission Planning

2.33
239
261
177
2.33

229

Mission Planning

Patterns &
Landings

323
3.26
344
354
333

3.36

Patterns &
Landings

348
337
339
3.38
367

346

Patterns &
Landings

Contact Air Work

316
3.09
3.20
323
333

3.20

Contact Air Work

315
3.07
310
285
333

310

Contact Air Work

Instrument
Airwork

3.36
3.26
320
315
333

3.26

Instrument
Airwork

3.36
3.28
346
3.77
3.00

3.37

Instrument
Airwork

Navigation

270
258
273
208
3.00

2.62

B-21. Mechanical Aptitude

Navigation

331
3.05
334
315
333

324

Formation

3.64
3.64
373
3.09
3.67

355

Formation

3.62
351
3.27
3.69
4.00

3.62

Penetration &
Approach

331
3.05
317
323
333

322

Penetration &
Approach

348
342
341
3.69
3.67

353

B-22. Multi-Tasking

Navigation

59

Formation

Penetration &
Approach

Emergency
Action

2.80
272
263
277
267

272

Emergency
Action

3.74
3.74
3.85
3.62
3.67

3.72

Emergency
Action

Communications &
Nav Equipment

187
179
222
192
3.00

216

Communications &
Nav Equipment

2.82
244
276
231
3.00

2.67

Communications &
Nav Equipment

Systems
Knowledge

152
156
163
115
133

144

Systems
Knowledge

197
205
212
138
167

184

Systems
Knowledge

Post Flight
Activity

147
147
164
131
133

144

Post Flight
Activity

178
184
185
185
167

1.80

Post Flight
Activity

Row Averac

258
252
263
243
270

Row Averac

3.00
292
301
2.86
3.03

Row Averac



PATS

>olumn Average

Yerceptua Skills

PATS

>olumn Average

3.16
293
3.20
3.23
333

317

Mission Planning

230
244
218
208
267

2.33

Yerceptual Motor Skills Mission Planning

3.05
291

293
293
2.78
269
267

280

Patterns &
Landings

325
321
325
3.38
333

328

Patterns &
Landings

311
2.79

2.79
2.79
2.80
254
3.00

2.78

Contact Air Work

3.02
291
290
2.77
333

299

Contact Air Work

295
293

3.10
293
324
323
333

317

Instrument
Airwork

334
323
325
323
333

328

Instrument
Airwork

3.38
314

3.07
298
3.00
246
3.00

290

3.09
3.07
285
2.62
3.00

293

3.16
2.86
3.07
277
3.00

297

B-23. Perceptual Skills

Navigation

3.05
284
290
254
333

293

B-24. Perceptual Motor Skills

Navigation

341
305

Formation

3.38
344
3.38
3.62
4.00

3.56

Formation

319
295

Penetration &
Approach

333
314
315
331
333

325

Penetration &
Approach

354
319

341
351
354
323
333

340

Emergency
Action

359
3.56
335
346
333

346

Emergency
Action

3.78
3.79

270
249
285
277
267

270

Communications &

Nav Equipment

277
247
2.68
238
2.67

259

Communications &

Nav Equipment

292
267

2.89
3.27
346
331
3.00

319

Systems
Knowledge

200
2.26
255
162
200

209

Systems
Knowledge

339
3.70

215
223
261
246
267

242

Post Flight
Activity

193
191
200
200
167

1.90

Post Flight
Activity

2.60
251

295
291
3.04
2.85
3.00

Row Averac

291
2.86
2.87
2.76
3.00

Row Averag

321
3.06



1A
-38C
PATS

>olumn Average

el ective Attention

PATS

>olumn Average

patial Orientation

334
3.08
333

314

Mission Planning

161
160
185
154
200

172

Mission Planning

198
181
2.27
192

295
269
333

297

Patterns &
Landings

257
244
246
246
3.00

259

Patterns &
Landings

3.36
3.28
3.63
346

2.93
2.77
3.67

3.05

Contact Air Work

2.33
242
224
215
2.67

2.36

Contact Air Work

3.36
312
327
354

346
3.07
333

3.28

Instrument
Airwork

228
223
246
185
2.67

230

Instrument
Airwork

344
323
339
3.38

3.37
277
3.67

3.25

312
254
3.00

2.96

3.67
315
3.67

344

B-25. Selective Attention

Navigation

220
216
222
162
2.67

217

Formation

232
240
2.27
223
3.00

244

Penetration &
Approach

228
223
234
200
2.67

230

B-26. Spatial Orientation

Navigation

323
2.88
310
285

61

Formation

3.62
3.56
354
354

Penetration &
Approach

349
3.16
324
3.38

3.80
392
333

3.72

Emergency
Action

298
314
3.00
3.00
2.67

296

Emergency
Action

349
3.16
332
323

283
3.00
267

282

Communications &
Nav Equipment

230
244
241
215
2.67

239

Communications &
Nav Equipment

251
219
263
2.38

3.66
3.62
4.00

3.67

Systems
Knowledge

295
293
315
3.00
200

281

Systems
Knowledge

193
195
2.37
185

2.78
3.00
267

271

Post Flight
Activity

182
172
193
169
167

177

Post Flight
Activity

175
163
1.90
154

3.26
3.06
333

Row Averac

233
234
239
215
252

Row Averac

292
272
297
282



PATS 133 3.67 3.00 333 3.00 3.67 333 3.00 267 233 133 279

-olumn Average 1.86 348 326 335 301 359 332 324 248 209 163

62



